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(54) FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell that can 
improve the generating efficiency while controlling deterioration 
of power generation performance of the fuel cell. 
SOLUTION: This is a fuel cell with a plurality of cells C equipped 
with an oxygen electrode 12 on one face of an electrolyte layer 
11 and a fuel electrode 13 on the other face of it, and which are 
juxtaposed with each other with the state of being equipped with 
an oxygen electrode side duct s on the side of the oxygen 
electrode 1 2 and with a fuel electrode side duct f on the side of 
the fuel electrode 13, possessing a supplied gas amount 
regulating means 5 of fuel electrode side to regulate the amount 
of gas supplied on the fuel electrode side toward the fuel 
electrode side duct f. This fuel cell is also equipped with a 
controlling means to control the supplied gas amount regulating 
means 5 of fuel electrode side in a way to increase the amount 
of gas supplied on the fuel electrode side accordingly with the 
increase in the detected oxygen concentration, based on an 
oxygen concentration detection means S to detect the oxygen 
concentration in the fuel electrode side gas conducting through 
the downstream sector within the fuel electrode side duct f or the 
electrode side gas drained from the fuel electrode side duct f, and 
detected by the above oxygen concentration detection means S. 
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(54) FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell that can improve 
the generating efficiency while controlling deterioration of power 
generation performance of the fuel cell. 

SOLUTION: This is a fuel cell with a plurality of cells C equipped 
with an oxygen electrode 12 on one face of an electrolyte layer 1 1 
and a fuel electrode 13 on the other face of it, and which are 
juxtaposed with each other with the state of being equipped with 
an oxygen electrode side duct s on the side of the oxygen 
electrode 1 2 and with a fuel electrode side duct f on the side of 
the fuel electrode 13, possessing a supplied gas amount regulating 
means 5 of fuel electrode side to regulate the amount of gas 
supplied on the fuel electrode side toward the fuel electrode side 
duct f. This fuel cell is also equipped with a controlling means to 
control the supplied gas amount regulating means 5 of fuel 
electrode side in a way to increase the amount of gas supplied on 
the fuel electrode side accordingly with the increase in the 
detected oxygen concentration, based on an oxygen concentration 
detection means S to detect the oxygen concentration in the fuel 
electrode side gas conducting through the downstream sector 

within the fuel electrode side duct f or the oxygen concentration in the fuel electrode side gas drained 
from the fuel electrode side duct f, and on the oxygen concentration detected by the above oxygen 
concentration detection means S. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The plurality of the eel which equipped the field of another side with the fuel electrode in preparation 
for one field of an electrolyte layer an oxygen pole It is juxtaposed in the condition of equipping said oxygen 
pole side with an oxygen pole side stream way, and equipping said fuel electrode side with a fuel electrode side 
stream way. Said oxygen pole side stream way is made to carry out conduction of the oxygen pole side gas 
containing oxygen. It is constituted so that conduction of the fuel electrode side gas which contains hydrogen on 
said fuel electrode side stream way may be carried out and it may be generated. It is the fuel cell with which a 
fuel electrode side gas-supply- volume accommodation means to adjust the fuel electrode side gas supply 
volume to said fuel electrode side stream way was established. The oxygen density in the fuel electrode side gas 
which carries out conduction of the part for the downstream in said fuel electrode side stream way, Or so that a 
detection oxygen density becomes high based on the detection oxygen density of an oxygen density detection 
means to detect the oxygen density in the discharged fuel electrode side gas, and its oxygen density detection 
means, from said fuel electrode side stream way and fuel electrode side gas supply volume may increase The 
fuel cell with which the control means which controls said fuel electrode side gas-supply-volume 
accommodation means is established. 

[Claim 2] The eel aggregate which said two or more eels were juxtaposed in the oxygen pole side stream way in 
the condition of equipping said fuel electrode side with a fuel electrode side stream way in preparation for said 
oxygen pole side, and was constituted That more than one are prepared and the fuel electrode side gas supply 
volume to said fuel electrode side stream way should be adjusted for said every eel aggregate Said fuel gas 
amount-of-supply accommodation means is established to said each of eel aggregate, and said oxygen density 
detection means is established to said each of eel aggregate. Said control means The fuel cell according to claim 
1 constituted for said every eel aggregate so that control of said fuel electrode side gas-supply-volume 
accommodation means based on the detection oxygen density of said oxygen density detection means may be 
performed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In preparation for one field of an electrolyte layer, as for this invention, the plurality of 
the eel equipped with the fuel electrode an oxygen pole to the field of another side It is juxtaposed in the 
condition of equipping said oxygen pole side with an oxygen pole side stream way, and equipping said fuel 
electrode side with a fuel electrode side stream way. Said oxygen pole side stream way is made to carry out 
conduction of the oxygen pole side gas containing oxygen. It is constituted so that conduction of the fuel 
electrode side gas which contains hydrogen on said fuel electrode side stream way may be carried out and it 
may be generated, and it is related with the fuel cell with which a fuel electrode side gas-supply- volume 
accommodation means to adjust the fuel electrode side gas supply volume to said fuel electrode side stream way 
was established. 
[0002] 

[Description of the Prior Art] This fuel cell is juxtaposed in the condition of equipping an oxygen pole side with 
an oxygen pole side stream way for the plurality of the eel which equipped the field of another side with the fuel 
electrode for the oxygen pole in preparation for one field of an electrolyte layer, and equipping a fuel electrode 
side with a fuel electrode side stream way. Generated output is outputted from the eel aggregate by carrying out 
conduction of the fuel electrode side gas which constitutes the eel aggregate, and is made to carry out 
conduction of the oxygen pole side gas which contains oxygen on an oxygen pole side stream way, and contains 
hydrogen on a fuel electrode side stream way, and making it generate electricity in each cel. 
[0003] Conventionally, according to the generation-of-electrical-energy current of the eel aggregate, the fuel 
electrode side gas supply volume to a fuel electrode side stream way is beforehand set up as setting fuel 
electrode side gas supply volume so that a generation-of-electrical-energy current increases, and gas supply 
volume may increase, the generation-of-electrical-energy current of the eel aggregate was detected, and it 
constituted so that it might become the setting fuel electrode side gas supply volume according to the detection 
generation-of-electrical-energy current, and a fuel electrode side gas-supply- volume accommodation means 
might be controlled by the control means. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, although generating efficiency becomes high so that it 
is high, if the fuel utilization rate shown by the amount of the hydrogen to the whole quantity of the hydrogen 
supplied to the eel used at the reaction being comparatively alike becomes high too much, the problem that the 
generation-of-electrical-energy engine performance of a eel deteriorates will arise. For example, in the eel of the 
solid oxide type using a solid electrolyte layer, although nickel and the cermet of YSZ (Y2 03 stabilization 
Zr02) are used for a fuel electrode, if a fuel utilization rate becomes high too much, since a fuel electrode will 
oxidize and a microstructure will change, the generation-of-electrical-energy engine performance of a eel 
deteriorates. 

[0005] On the other hand, operation time may follow a fuel cell on passing, and the phenomenon (it may be 
hereafter indicated as an oxygen leak) in which oxygen content gas leaks from an oxygen pole side to a fuel 
electrode side in a eel may happen. 

[0006] In the eel to which oxygen leakage took place, the hydrogen content in the fuel electrode side gas which 
carries out conduction of the fuel electrode side stream way becomes low. Therefore, when adjusting uniquely 
so that it may become the fuel electrode side gas supply volume to fuel electrode side stream way setting-fuel 
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electrode side gas supply volume according to a detection generation-of-electrical-energy current like before, in 
the eel to which oxygen leakage took place, a fuel utilization rate will become higher than initial setting. Then, 
setting fuel electrode side gas supply volume looked at allowances beforehand so that it might not become high 
even to extent in which a eel deteriorates [ the fuel utilization rate ] even if oxygen leakage takes place to some 
eels in connection with the operation passage of time conventionally and a fuel utilization rate becomes high, 
and it had set up more mostly. Therefore, there was a problem that generating efficiency was low, in the 
conventional fuel cell. 

[0007] This invention is made in view of this actual condition, and the purpose is in offering the fuel cell which 
may improve generating efficiency, controlling degradation of the generation-of-electrical-energy engine 
performance of a cel. 
[0008] 

[Means for Solving the Problem] [Invention according to claim 1 ] The oxygen density in the fuel electrode side 
gas by which the description configuration according to claim 1 carries out conduction of the part for the 
downstream in said fuel electrode side stream way, Or so that a detection oxygen density becomes high based 
on the detection oxygen density of an oxygen density detection means to detect the oxygen density in the 
discharged fuel electrode side gas, and its oxygen density detection means, from said fiiel electrode side stream 
way and fuel electrode side gas supply volume may increase It is in the control means which controls said fuel 
electrode side gas-supply- volume accommodation means being established. The oxygen density in the fuel 
electrode side gas which will carry out conduction of the part for the downstream in a fuel electrode side stream 
way if oxygen leakage takes place in some eels according to the description configuration according to claim 1 , 
Or since the oxygen density in the fuel electrode side gas discharged from the fuel electrode side stream way 
becomes high, Since it is adjusted so that fuel electrode side gas supply volume may increase, a fuel electrode 
side gas-supply-volume accommodation means may be controlled by the control means and a fuel utilization 
rate may become low by it, when the detection oxygen density of an oxygen density detection means becomes 
high, degradation of the eel resulting from oxygen leakage can be prevented. That is, according to the 
generation-of-electrical-energy current, setting fuel electrode side gas supply volume is set up, beforehand, if it 
is made to carry out increase and decrease of the setting fuel electrode side gas supply volume according to a 
detection generation-of-electrical-energy current of amendment according to a detection oxygen density, it is 
not necessary to make setting fuel electrode side gas supply volume into more values which looked at the 
conventional ****** allowances, and it can set up in the range which does not degrade a eel as few as possible. 
Therefore, controlling degradation of the generation-of-electrical-energy engine performance of a eel, it 
becomes possible to operate by the fuel utilization rate higher than before, and generating efficiency could be 
improved. 

[0009] [Invention according to claim 2] the description configuration according to claim 2 The eel aggregate 
which said two or more eels were juxtaposed in the oxygen pole side stream way in the condition of equipping 
said fuel electrode side with a fuel electrode side stream way in preparation for said oxygen pole side, and was 
constituted That more than one are prepared and the fuel electrode side gas supply volume to said fuel electrode 
side stream way should be adjusted for said every eel aggregate Said fuel gas amount-of-supply accommodation 
means is established to said each of eel aggregate, and said oxygen density detection means is established to 
said each of eel aggregate. Said control means It is in being constituted for said every eel aggregate, so that 
control of said fuel electrode side gas-supply- volume accommodation means based on the detection oxygen 
density of said oxygen density detection means may be performed. Since according to the description 
configuration according to claim 2 two or more eel aggregates are constituted and control of the fuel electrode 
side gas-supply-volume accommodation means based on the detection oxygen density of an oxygen density 
detection means is performed for every eel aggregate using two or more eels which constitute a fuel cell, it can 
be made to operate according to a high fuel utilization rate as much as possible for every eel aggregate in the 
condition of controlling degradation of the generation-of-electrical-energy engine performance of a cel. 
Therefore, all the eels that constitute a fuel cell were constituted in the one eel aggregate, and generating 
efficiency could be improved further, controlling degradation of the generation-of-electrical-energy engine 
performance of a eel, since the fuel utilization rate as the whole fuel cell could be effectively made high and it 
operated with the one eel aggregate compared with the case where control of the fuel electrode side gas-supply- 
volume accommodation means based on the detection oxygen density of an oxygen density detection means is 
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performed. 
[0010] 

[Embodiment of the Invention] The [1st operation gestalt] Based on drawing 1 thru/or drawing 4 , the case 
where the gestalt of operation of the 1 st of this invention is applied to the fuel cell using a cylindrical solid 
oxide type eel is explained hereafter. As shown in drawing 1 , a fuel cell forms the fuel cell generation-of- 
electrical-energy section EG equipped with the one eel aggregate NC. Supply the fuel gas which contains 
hydrogen as fuel electrode side gas through the fuel gas supply way 1 in the eel aggregate NC, and the air from 
a blower 3 is supplied to a list as oxygen pole side gas through the air supply way 2. It constitutes from a power 
output way 4 so that the direct current power generated with the eel aggregate NC may be outputted. 
[001 1] The fuel gas amount-of-supply control valve 5 which adjusts the fuel gas amount of supply to the eel 
aggregate NC is formed in the fuel gas supply way 1 . In the air supply way 2 The amount control valve 6 of air 
supply which adjusts the amount of air supply to the eel aggregate NC is formed. In the power output way 4 
The current detector 7 which detects the generation-of-electrical-energy current from the eel aggregate NC is 
formed, and the control section 8 which controls fuel gas amount-of-supply control valve 5 and amount control 
valve of air supply 6 each is formed based on the detection generation-of-electrical-energy current of the current 
detector 1. 

[0012] Based on drawing 2 and drawing 3 , explanation is added about the generation-of-electrical-energy 
section EG. The eel C of a fuel cell forms the solid electrolyte layer 1 1 and interconnector 14 in the periphery 
section of the oxygen pole tube 12 by using as a structure base material the oxygen pole 12 (an oxygen pole 
tube being called hereafter) of the shape of a cylinder which blockaded the end, forms a fuel electrode 1 3 in the 
periphery section of the solid electrolyte layer 1 1 in the state of interconnector 14 and non-contact, and has 
formed it in cylindrical [ which the end side blockaded ]. The interior of a cylinder of Cel C is operated as an 
oxygen pole side stream way s, and where the air installation tubing 1 5 which supplies air to the oxygen pole 
side stream way s is inserted in the interior of a cylinder, it has prepared. 

[0013] Interconnector 14 is formed in the periphery section of the oxygen pole tube 12 at the elongated shape 

which meets in the direction of an axis, and the solid electrolyte layer 1 1 is formed in the remaining part in 

which the interconnector 14 in the periphery section of the oxygen pole tube 12 was formed. 

[0014] the solid electrolyte layer 11— YSZ and the oxygen pole tube 12 — LaMn03 and a fuel electrode 13 — 

nickel and Zr02 a cermet and interconnector 14 — LaCr03 from — it changes, respectively. 

[0015] With the septa 17 and 1 8 of two sheets, and the porous distributor 19 of one sheet, partition formation 

has been carried out so that the air supply room 20, a combustion chamber 21 , a generator room 22, and the fuel 

gas supply room 23 may be stood in a line toward the bottom for the interior of a box 16 in order of a 

publication from a top. 

[0016] In and the condition of supporting by the septum 18 which divides the combustion chamber 21 and 
generator room 22 in the condition of having made the combustion chamber 21 facing the opening edge of each 
oxygen pole tube 12 for two or more cylindrical eels C The eel C located in a line in the vertical direction in 
drawing 3 in a generator room 22 while separating spacing mutually and juxtaposing in the shape of a grid By 
preparing between the adjoining eels C in the condition of contacting the flexibility electric conduction material 
24 formed in the condition of permitting gaseous conduction to fuel electrode 13 adjoining comrades Between 
the adjoining eels C, by preparing in the condition of contacting the flexibility electric conduction material 24 to 
adjoining interconnector 14 and an adjoining fuel electrode 13, series connection of the eel C which carries out 
parallel connection electrically and is located in a line with a list at a longitudinal direction is carried out 
electrically, and it has formed the eel aggregate NC. 1 8h of many air holes which open a combustion chamber 
21 and a generator room 22 for free passage is formed in the septum 1 8 which divides a combustion chamber 21 
and a generator room 22. 

[0017] In the end side of the eel train located in a line in the direction of series connection, in the condition of 
connecting with the fuel electrode 13 of each eel C of the edge by the flexibility electric conduction material 24 
at a conductive state To the other end side of the eel train which forms a collecting electrode plate 25 and is 
located in a line in the direction of series connection A collecting electrode plate 25 is formed, and the 
collecting electrode plate 25 of these pairs constitutes from the condition of connecting with a conductive state 
by each interconnector 14 and flexibility electric conduction material 24 of Cel C of the edge so that generated 
output may be taken out from the cel aggregate NC. The flexibility electric conduction material 24 consists of 
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the felt-like material of nickel. 

[0018] The air installation tubing 15 of each eel C penetrates the septum 17 which divides the air supply room 
20 and a combustion chamber 21 , and it provides it so that an opening edge may be located in the air supply 
room 20. And the fuel gas supply way 1 is connected to the fuel gas supply room 23, the air supply way 2 is 
connected to the air supply room 20, and the exhaust gas way 26 is connected to the combustion chamber 21 . 
The power output way 4 is connected to the collecting electrode plate 25 of a pair. 

[0019] Therefore, the fuel gas supplied to the fuel gas supply room 23 from the fuel gas supply way 1 flows into 
a generator room 22 in the condition of being distributed by the distributor 19, it is in the condition of 
contacting the fuel electrode 13 of each eel C in between the eels C in a generator room 22, and it flows toward 
the direction of a combustion chamber 21, passes 18h of air holes of a septum 18, and flows into a combustion 
chamber 21 . Therefore, the inside of a generator room 22 functions as a fuel electrode side stream way f, sets in 
a generator room 22, and the edge by the side of a combustion chamber 21 is equivalent to a part for the 
downstream in the fuel electrode side stream way f. On the other hand, through the air installation tubing 1 5 of 
each eel C, the air supplied to the air supply room 20 from the air supply way 2 flows into the oxygen pole side 
stream way s inside the cylinder of each eel C, flows in the condition of contacting the oxygen pole 12 in the 
oxygen pole side stream way s, and flows into a combustion chamber 21 from a cylinder opening edge. And the 
fuel gas and air which flowed into the combustion chamber 21 burn in a combustion chamber 21, and the 
combustion gas is discharged through the exhaust gas way 26. The power generated with the eel aggregate NC 
is outputted through the power output way 4. 

[0020] It sets to this invention and oxygen sensor S as an oxygen density detection means to detect the oxygen 
density in the fuel gas which carries out conduction of the edge the downstream part in the fuel electrode side 
stream way f and by the side of the combustion chamber 21 in a generator room 22 if it puts in another way is 
prepared. 

[0021] Oxygen sensor S uses as a structure base material the sensor tube 31 made from YSZ which the end 
blockaded, as shown in drawing 4 . While attaching the porous inside electrode 32 to the lock out edge inner 
skin of the sensor tube 31, attaching the porous ground electrode 33 to a lock out edge peripheral face and 
forming a detection section Temperature sensor 35 each which is detected in the air supply tubing 34 which 
supplies air in the sensor tube 3 1 , and the sensor tube 3 1 is inserted into the sensor tube 3 1 , and it constitutes. 
Furthermore, the lead wire 36 for electrical-potential-difference ejection is connected to an electrode 32 and 33 
each. In addition, the inside electrode 32 consists of platinum and a ground electrode 33 consists of nickel and 
the cermet of YSZ. 

[0022] And as shown in drawing 2 , it has prepared so that the detection section of the lock out edge of the 
sensor tube 3 1 may be located in the downstream part in the fuel electrode side stream way f and the opening 
edge of the air supply tubing 34 may be located in the air supply room 20 in oxygen sensor S constituted as 
mentioned above. 

[0023] If YSZ becomes an elevated temperature more than 500-degreeC, it will serve as an oxygen ion 
conductor, but the operating temperature of the fuel cell of a solid oxide type is about [ 800-1000 degrees ] C, 
and since the sensor tube 3 1 will be heated by the elevated temperature comparable as said operating 
temperature when oxygen sensor S is prepared as mentioned above, YSZ which constitutes the sensor tube 3 1 
serves as an oxygen ion conductor. And since the part to which the inside of the sensor tube 3 1 became an air 
ambient atmosphere, and the ground electrode 33 besides the sensor tube 31 was attached is exposed to the fuel 
gas which flows the downstream part in the fuel electrode side stream way f, oxygen tension will differ within 
and without a tube, and this system serves as an oxygen concentration cell, and produces electromotive force 
between two electrodes 32 and 33. Since the inside of the sensor tube 31 is air whose oxygen density is known, 
it can ask for the oxygen density in the fuel gas which flows the downstream part in the fuel electrode side 
stream way f with two electrodes 32 and the electromotive force generated among 33. In addition, in asking for 
the oxygen density in fuel gas in oxygen sensor S, temperature compensation is carried out with the detection 
temperature of a temperature sensor 35, and it normalizes, and asks. 

[0024] Next, explanation is added about the control action of a control section 8. A control section 8 controls 
fuel gas amount-of-supply control valve 5 and amount control valve of air supply 6 each based on the detection 
information on current detector 7 and oxygen sensor S each to be shown in drawing 1 . According to the 
generation-of-electrical-energy current of the eel aggregate NC, it has set up, respectively by making into the 
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amount of setting air supply the amount of air supply per [ which is beforehand supplied on the air supply way 2 
by making into the setting fuel gas amount of supply the fuel gas amount of supply per / which is supplied on 
the fuel gas supply way 1 / unit time amount ] unit time amount. The condition, i.e., the detection oxygen 
density of oxygen sensor S, that the setting fuel gas amount of supply does not have the leakage of the air from 
the oxygen pole 12 side to a fuel electrode 13 side (namely, oxygen leakage) for example, in the eel C is a zero 
state, and the fuel utilization rate in each eel C is set up so that 85% can be maintained. 

[0025] When the detection oxygen density of oxygen sensor S is zero, a control section 8 specifically So that it 
may adjust to the setting fuel electrode side gas supply volume according to the detection generation-of- 
electrical-energy current of the current detector 7 If the fuel gas amount-of-supply control valve 5 is controlled 
and the detection oxygen density of oxygen sensor S becomes high from zero The fuel gas amount-of-supply 
control valve 5 is controlled to amend the setting fuel electrode side gas supply volume according to the 
detection generation-of-electrical-energy current of the current detector 7 so that the detection oxygen density 
becomes high and the amount of amendments may increase, and to adjust it to the amended setting fuel 
electrode side gas supply volume according to a detection oxygen density. For example, if the detection oxygen 
density of oxygen sensor S becomes 5%, it will amend so that said setting fuel electrode side gas supply volume 
may be made [ many ] 5%. Moreover, the amount control valve 6 of air supply is controlled to adjust in the 
amount of setting air supply according to the detection generation-of-electrical-energy current of the current 
detector 7. 

[0026] Therefore, since it will be adjusted so that the detection oxygen density of oxygen sensor S becomes 
higher than zero, a detection oxygen density becomes high according to the detection oxygen density, and the 
fuel gas amount of supply may increase if oxygen leakage occurs in a part of eel C in a generator room 22, the 
eel C to which oxygen leakage took place does not deteriorate. Therefore, it can be set as values fewer than 
before, preventing degradation of the generation-of-electrical-energy engine performance of Cel C, since it is 
not necessary to make setting fuel electrode side gas supply volume into more values which looked at the 
conventional ****** allowances. 

[0027] Hereafter, although each 2nd [ of this invention ] and 3rd operation gestalten are explained, explanation 
is omitted by attaching the same sign, in order to avoid duplication explanation about the same component as 
the 1 st operation gestalt, or the component which has the same operation, and a different configuration from the 
1 st operation gestalt is mainly explained. 

[0028] The [2nd operation gestalt] Based on drawing 5 and drawing 6 , the case where the gestalt of operation 
of the 2nd of this invention is applied to the fuel cell using a cylindrical solid oxide type eel is explained 
hereafter. It constitutes so that the direct current power which forms the fuel cell generation-of-electrical-energy 
section EG with which the fuel cell was equipped with two or more eel aggregate NC as shown in drawing 5 , 
supplies fuel gas according to an individual through the fuel gas supply way 1 to each eel aggregate NC, 
supplies air to a list through the air-supply way 2, and is outputted through the power output way 4 from each 
eel aggregate NC may be made to join the unification output way 9 and it may output. 

[0029] As shown in drawing 6 , the generation-of-electrical-energy section EG juxtaposes the plurality of the 
box 16 equipped with the eel aggregate NC etc. like the 1st operation gestalt, and is constituted. The fiiel gas 
supply way 1 and the air supply way 2 are formed like the 1st operation gestalt for every eel aggregate NC, and 
the power output way 4 as well as the 1st operation gestalt is established in the list for every eel aggregate NC. 
[0030] The amount control valve 6 of air supply is formed in each air supply way 2, and the current detector 7 is 
formed for the fuel gas amount-of-supply control valve 5 in each power output way 4 on each fuel gas supply 
way 1 , respectively. Moreover, the same oxygen sensor S as the 1 st operation gestalt is prepared like the 1 st 
operation gestalt to each eel aggregate NC. 

[0031] The control section 8 is constituted so that control of the amount control valve 6 of air supply based on 
the detection generation-of-electrical-energy current of the current detector 7 may be performed like the 1st 
operation gestalt for every eel aggregate NC in the control of the fuel gas amount-of-supply control valve 5 
based on the detection generation-of-electrical-energy current of the current detector 7, and each detection 
oxygen density of oxygen sensor S, and a list. Therefore, it can be made to operate according to a high fuel 
utilization rate as much as possible for every eel aggregate NC in the condition of controlling degradation of the 
generation-of-electrical-energy engine performance of Cel C. 

[0032] The [3rd operation gestalt] Based on drawing 7 thru/or drawing 10 , the case where the gestalt of 
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operation of the 3rd of this invention is applied to the fuel cell using the solid oxide type eel of a monotonous 
mold is explained hereafter. As shown in drawing 7 , in the 3rd operation gestalt, it constitutes like the 1 st 
operation gestalt except the fuel cell generation-of-electrical-energy section EG. 

[0033] Hereafter, based on drawing 8 thru/or drawing 10 , the fuel cell generation-of-electrical-energy section 
EG is explained. As shown in drawing 8 , Cel C is in the condition that a flat-surface configuration forms 
electrolyte layer outcrop 41a covering a side edge overall length in one field of the rectangle tabular solid 
electrolyte layer 41 at each side edge of the pair in the solid electrolyte layer 41 which faces each other, the 
shape of film, and the tabular oxygen pole 42 — one — like — attaching — and the field of another side — the 
shape of film, and the tabular fuel electrode 43 — the whole surface — or it attaches in one over the whole 
surface mostly, and has formed in rectangle tabular. 

[0034] And that the oxygen pole side stream way s should be formed, the conductive separator 44 is attached 
and the rectangle tabular eel Cs with a separator is formed in the oxygen pole 42 side in Cel C. If explanation is 
added, the conductive separator 44 is really formed with the conductive ingredient by the condition of having 
two or more protruding line section 44c located between plate-like part 44a, band-like height 44b of the pair 
located in the both ends of the plate-like part 44a, respectively, and band-like height 44b of these pairs, the 
conductive separator 44 — two or more protruding line section 44c — the condition that each contacts the 
oxygen pole 42 - band-like height 44b of a pair - each — both electrolytes layer outcrop 41a — the cel Cs with 
a separator is formed by being alike, respectively and sticking. 

[0035] And while connecting the oxygen pole 42 and the conductive separator 44 to a conductive state, the 
oxygen pole side stream way s equipped with Opening so between the oxygen pole 42 and the conductive 
separator 44 in the cel periphery part corresponding to the side of a pair where one side of the four sides which 
form the cel periphery in the cel Cs with a separator counters is formed. That is, the cel C with a separator is 
constituted so that the periphery part of the pair with which the cel periphery part of the pair which while 
counters in a cel with a separator turns into an opening periphery part which the oxygen pole side stream way s 
opened and which another side faces with the conductive separator 44 may turn into a lock out periphery part 
which the oxygen pole side stream way s closed. 

[0036] the solid electrolyte layer 41 - YSZ and the oxygen pole 42 - LaMn03 and a fuel electrode 43 - nickel 
and Zr02 a cermet and the conductive separator 44 - LaCr03 from — it changes, respectively. 
[0037] And as shown in drawing 9 and drawing 10 , that the fuel electrode side stream way f should be formed 
for two or more eels Cs with a separator while it is mutual, spacing is separated, it juxtaposes in the thickness 
direction, and the cel aggregate NC is formed. When explanation is added, while making each ** stick the 
insinuating remark member 45 of a prismatic form long pair to each side face of the lock out periphery part of 
the pair in the cel Cs with a separator from the cel Cs with a separator by the same thickness as the cel Cs with a 
separator The spacing member 46 of a prismatic form long pair from the cel Cs with a separator in the condition 
of making it sticking to the insinuating remark member 45 of a pair in piles in the shape of parallel crosses 
While sticking each ** into the opening periphery part of the pair in the cel Cs with a separator and carrying the 
cel Cs with a separator on the spacing member 46 of these pairs further In the condition of piling up the 
insinuating remark member 45 of a pair in the shape of parallel crosses, by repeating sticking each ** on the 
side face of the lock out periphery part of the pair of the cel Cs with a separator Spacing is separated and 
juxtaposed in the condition of forming the fuel electrode side stream way f into which both sides were divided 
for the plurality of the cel Cs with a separator by the spacing member 46 of a pair while it was mutual, and the 
cel aggregate NC is formed. And the opening fo of the fuel electrode side stream way f is formed in each lateral 
portion in the cel aggregate NC which while counters by the spacing members 46 and 46 of a pair, and two 
insinuating remark members 45 and 45 which adjoin in the direction of a cel list. 

[0038] In addition, between the eels Cs with a separator, it is filled up with the flexibility electric conduction 
material 47 formed in the condition of permitting gaseous conduction, and the cel CS with a ****** separator is 
electrically connected by series connection by the flexibility electric conduction material 47. The flexibility 
electric conduction material 47 is formed in the felt-like material of nickel. 

[0039] In the cel aggregate NC, a collecting electrode plate 48 is formed in the direction both ends of a cel list 
of the cel Cs with a separator in the condition of connecting with the cel Cs with a separator of each edge at a 
conductive state, and it constitutes so that generated output may be taken out from the cel aggregate NC with 
the collecting electrode plate 48 of these pairs. 
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[0040] As shown in drawing 10 , attach a wind channel 49 to each of four side faces in the eel aggregate NC 
constituted as mentioned above, and one interior is made into the fuel gas supply room 50 among the wind 
tunnels 49 of the pair of the direction which the opening fo of the fuel electrode side stream way f overlooks. 
The interior of another side is made into the fuel gas discharge room 51 , and using one interior as the air supply 
room 52 among the wind tunnels 49 of the pair of the direction which the opening so of the oxygen pole side 
stream way s overlooks, by making the interior of another side into the air discharge room 53, it constitutes so 
that it may use, respectively. 

[0041] and it is shown in drawing 7 and drawing 10 — as — the fuel gas supply room 50 — the fuel gas supply 
way 1 — the air supply way 2 is connected to the air supply room 52, and the air exhaust passage 55 is 
connected to the fuel gas discharge room 51 for the fuel gas exhaust passage 54 at the air discharge room 53, 
respectively. The amount control valve 6 of air supply is formed in the fuel gas amount-of-supply control valve 
5 and the air supply way 2 like the 1 st operation gestalt on the fuel gas supply way 1 , respectively. It connects 
with the collecting electrode plate 48 of a pair, and the power output way 4 has formed the current detector 7 in 
the power output way 4. 

[0042] Therefore, the fuel gas supplied to the fuel gas supply room 50 from the fuel gas supply way 1 flows into 
each fiiel electrode side stream way f from Opening fo, flows in the condition of contacting a fuel electrode 43 
in each fuel electrode side stream way f, flows out of the opening fo of the opposite side in the fuel gas 
discharge room 51, and is discharged through the fuel gas exhaust passage 54. On the other hand, the air 
supplied to the air supply room 52 from the air supply way 2 flows into each oxygen pole side stream way s 
from Opening so, flows in the condition of contacting the oxygen pole 42 in each oxygen pole side stream way 
s, flows out of the opening so of the opposite side in the air discharge room 53, and is discharged through the air 
exhaust passage 55. And the power generated with the eel aggregate NC is outputted through the power output 
way 4. 

[0043] The same oxygen sensor S as the 1st operation gestalt is prepared so that the detection section of the 
lock out edge of the sensor tube 31 may be located in the fuel gas discharge room 51 and the opening edge of 
the air supply tubing 34 may be located outside the fuel gas discharge room 51, and it constitutes from oxygen 
sensor S so that the oxygen density in the fuel gas in the fuel gas discharge room 5 1 and the fuel gas discharged 
from the fuel electrode side stream way f when putting in another way may be detected. In addition, since the 
fuel gas of temperature equivalent to fUel cell operating temperature is discharged from each fuel electrode side 
stream way f in the fuel gas discharge room 51 , the inside of the fuel gas discharge room 51 serves as sufficient 
elevated temperature for YSZ of oxygen sensor S to serve as an oxygen ion conductor. 

[0044] A control section 8 performs control of the amount control valve 6 of air supply based on the detection 
generation-of-electrical-energy current of the current detector 7 like the 1 st operation gestalt in the control of 
the fuel gas amount-of-supply control valve 5 based on the detection generation-of-electrical-energy current of 
the current detector 7, and each detection oxygen density of oxygen sensor S, and a list. 
[0045] [Another operation gestalt] Another operation gestalt is explained below. 

(**) In each above 1st and 2nd operation gestalten, although illustrated about the case where one oxygen sensor 
S is prepared, to the one eel aggregate NC, it may be made to distribute and you may prepare to the one eel 
aggregate NC, so that the oxygen density of each part of the downstream [ S / two or more / oxygen sensor ] 
part in the fuel electrode side stream way f can be detected. In this case, if it constitutes so that increase 
accommodation of the fuel gas amount of supply may be performed based on the highest detection oxygen 
density, since the oxygen leakage of Cel C can be discovered quickly and a cure can be taken quickly, 
degradation of the generation-of-electrical-energy engine performance of Cel C can be prevented much more 
effectively. 

[0046] (**) It may set in the 3rd operation gestalt, and you may prepare so that the oxygen density of the fuel 
gas which carries out conduction of the downstream [ S / oxygen sensor ] part in the fiiel electrode side stream 
way f may be detected. 

[0047] (**) In the above-mentioned operation gestalt, the detection oxygen density of oxygen sensor S is a zero 
state, and the setting fuel gas amount of supply was illustrated about the case where it sets up so that the fuel 
utilization rate in each cel C can be maintained to the set point (for example, 85%). It may replace with this, and 
you may set up so that the detection oxygen density of oxygen sensor S can maintain a fuel utilization rate [ in / 
for the setting fuel gas amount of supply / each cel C ] to the set point in the condition of a setting oxygen 
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density higher than zero. In this case, according to a detection oxygen density, when a detection oxygen density 
is lower than said setting oxygen density, reduction amendment of the setting fuel electrode side gas supply 
volume according to the detection generation-of-electrical-energy current of the current detector 7 will be 
carried out so that that detection oxygen density becomes low, and the amount of reduction amendments may 
increase. 

[0048] (**) Since carrying out reforming processing of the original fuel gas of hydrocarbon systems, such as 
methane, into the fuel electrode side stream way f at the fuel gas which contains hydrogen gas using a steam, 
and the so-called internal reforming are possible, you may make it supply the mixed gas of original fuel gas and 
a steam from the fuel gas supply way 1 in the fuel cell of the solid oxide type illustrated in the above-mentioned 
operation gestalt. In this case, although the amount of supply of original fiiel gas will be adjusted by the fuel gas 
amount-of-supply control valve 5, the amount of supply of fuel gas will be adjusted as a result. Therefore, it 
shall include adjusting the amount of supply of original fuel gas by the fuel gas amount-of-supply control valve 
5 in adjusting the amount of supply of fuel gas by the fuel gas amount-of-supply control valve 5. 
[0049] (**) The concrete configuration of oxygen sensor S is not limited to the configuration illustrated in the 
above-mentioned operation gestalt. For example, an electrical potential difference may be impressed to the both 
sides of YSZ, and you may constitute so that an oxygen density may be detected based on the current value, so 
that the current which uses oxygen ion as a carrier according to a pumping operation may flow YSZ. 
[0050] (**) This invention is applicable to various fuel cells, such as a phosphoric-acid mold and a solid-state 
macromolecule mold, in addition to the fuel cell of the solid oxide type illustrated in the above-mentioned 
operation gestalt. However, since each operating temperature is not the elevated temperature from which YSZ 
serves as an oxygen ion conductor, the fuel cell of a phosphoric-acid mold or a solid-state macromolecule mold 
forms the heater for heating YSZ so that it may become an oxygen ion conductor in oxygen sensor S. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 4] 
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[Drawing 5] 
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